Abstract : SAV2228 has an OB (Oligomer-Binding)-motif which is frequently used for nucleic acid recognition. To characterize the activity of translation initiation factor-1 (IF-1) from Staphylococcus aureus, SAV2228 was expressed and purified in Escherichia coli. We acquired 3D NMR spectra showing well dispersed and homogeneous signals which allow us to assign 94.4% of all 1 HN, 15 N, 13 Cα, 13 Cβ and 13 CO resonances. We could predict a secondary structure of SAV2228 using TALOS and CSI from NMR data. SAV2228 was consisted of one α-helix and five β-sheets. The predicted secondary structure, β-β-β-α-β-β, was similar to other bacterial IF-1, but it was not completely same to the eukaryotic one. Assigned NMR peaks and secondary structre prediction can be used for the study on interaction with nucleic acid in the future.
INTRODUCTION
Problem of antibiotic resistance has been increased because patients used antibiotics too much for a long time and the environment inside hospitals makes it worse. The 30 to 50 percents of patients have at least one kind of antibiotics resistance 1,2 . Therefore, it is the issue for pharmaceutists to overcome.
Staphylococcus aureus (S.aureus) exists as the normal flora in human skin, laryngopharynx, and so on. It is a major opportunistic infections bacterium that causes a life-threatening illness such as the mild inflammation, sepsis, meningitis, and toxic shock syndrome. If the infection of S.aureus is occurred in the wounds of patients with reduced immunity or by the nosocomial catheter, secondary infections could follow it [3] [4] [5] .
Recently, the frequency of methicillin resistant S. aureus (MRSA) emergence gradually has been increased. This bacterium gets the resistance even against vancomycin which was considered as the last treatment antibiotics 6 . Therefore, it has become more important to study the pathogen expression mechanism and develop new antibiotics 7 .
Although there is a clinical importance on S. aureus, there are not many resolved structures compared to other species. As a part of our structural genomics effort on S. aureus, we could characterize a structural information of the SAV2228, translation initiation factor IF-1, belonging to eIF-1a family. The eIF-1a family, which is a member of clan Oligonucleotide/oligosaccharide Binding (OB), includes the eukaryotic translation factor eIF-1A and the bacterial translation initiation factor IF-1. 8 The OB-motif was primally defined by Murzin 9 . The conserved structure of the OB-fold has five-β-sheets to form a closed beta-barrel which is capped by α-helices located between the third and fourth strands. In this paper, we present the sequence-specific resonance assignments and the secondary structure prediction of SAV2228 using TALOS and Chemical Shift Index (CSI) derived from NMR data.
EXPERIMENTAL METHODS
Cloning, expression, and purification The SAV2228 gene was amplified using genomic DNA of S.
aureus Mu50 and then the PCR product was cloned into a pET-21a vector by using standard cloning protocols. The resulting C-terminal (His) 6 -tagged protein was expressed in Escherichia coli strain Bacterial cultures were grown at 37 ℃ to an optical density of 0.5-0.6. After 0.5 mM IPTG induction at 37 ℃ for 4 h, the expressed (His) 6 -tagged protein was then purified with a nickel-chelating column (Qiagen) following the manufacturer's recommendations. Finally, the buffer containing single protein was changed into 20 mM MES, pH 6.0, 50 mM NaCl, 0.1 mM PMSF and 1 mM DTT using dialysis. The purity of the (His) 6 -tagged protein was estimated to be over 95% by SDS-PAGE.
Protein was concentrated up to 1 mM for NMR experiments 11 .
NMR experiments 1 mM of 13 
RESULTS AND DISCUSSION
A 2D 1 H-15 N HSQC spectrum of SAV2228, with assignment indicated, is shown in Fig. 1 . The peaks observed in this spectrum are well-dispersed, indicating that the protein is well structured. All expected backbone 1 H- 15 N correlations have been assigned, not including three proline residues (P18, P49 and P59). The first four residues in N-terminus could not be detected. The additional residues, L73 and E74, and hexa-His tag at the C-terminus are also unassigned due to considerable signal 13 Cα, and 13 Cβ are presented in Table. 1. program. The analysis of backbone resonance assignment of SAV2228 is summarized in Fig. shown in Fig. 2 , examination of ( β-sheets. The region of α-helix and β predicted secondary structure of SAV2228 is largely OB-fold, a five-stranded beta-sheet The analysis of backbone resonance assignment of SAV2228 is summarized in Fig. shown in Fig. 2 , examination of (∆Cα-∆Cβ) plot shows the possible presence of one helix and β-sheets corresponds to the results of the CSI and TALOS. The predicted secondary structure of SAV2228 is largely consistent with the conserved structure of the sheet to form a closed beta-barrel 9 .
Summary of backbone resonance assignment of SAV2228. The analysis of backbone resonance assignment of SAV2228 is summarized in Fig. 2 . , and eukaryotic IF-1 19, 20 . SAV2228 belongs to bacteria and has similar secondary structure with other species. They consist of β-β-β-α-β-β tructure, but the specific residues and the length of secondary structures were not completely same. Eukaryotic IF-1 has the different number of amino acids. So it has additional two α-helices following bacterial secondary structure.
SAV2228
(IF-1) adopts the expected OB fold, which interacts with oligonucleotide/oligosaccharide. In further study, NMR titration experiment can be used to verify exact nucleic acid binding site in SAV2228.
